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[Abstract] Objective To investigate the correlation between nucleated red blood cell (NRBC) level on the
first day of intensive care unit (ICU) admission and 28-day mortality in adult septic patients, and to evaluate the value of
NRBC as an independent predictor of death. Methods Single-cell transcriptomic analysis was performed using the
GSE167363 dataset from the Gene Expression Omnibus (including 2 healthy controls, 3 surviving septic patients, and
2 non-surviving septic patients). A retrospective clinical analysis was conducted using the America Medical Information
Mart for Intensive Care-IV (MIMIC-IV) database, including adult patients ( = 18 years) with first-time admission who
met the Sepsis-3.0 criteria, excluding those without NRBC testing on the first ICU day. The demographic information,
vital signs, laboratory test indicators, disease severity score and survival data on the first day of admission were collected.
The restricted cubic spline (RCS) curve was used to determine the optimal cut-off value of NRBC for predicting 28-day
mortality in patients. Patients were divided into low-risk and high-risk groups based on this cut-off value for intergroup

comparison, with Kaplan-Meier survival curve analysis conducted. Independent risk factors for 28-day mortality
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were analyzed using Logistic regression and Cox regression analysis, followed by the construction of regression
models. Results NRBC were detected in the peripheral blood of septic patients by single-cell transcriptomic. A
total of 1291 sepsis patients were included in the clinical analysis, with 576 deaths within 28 days, corresponding to a
28-day mortality of 44.6%. RCS curve analysis showed a nonlinear relationship between the first-day NRBC level and
the 28-day mortality. When NRBC = 1%, the 28-day mortality of patients increased significantly. Compared to the
low-risk group (NRBC < 1%), the high-risk group (NRBC = 1%) had significantly higher respiratory rate, heart rate,
sequential organ failure assessment (SOFA), and simplified acute physiology score Il (SAPSII), and significantly lower
hematocrit and platelet count. The high-risk group also had a significantly higher 28-day mortality [49.8% (410/824)
vs. 35.5% (166/467), P < 0.05], and shorter median survival time (days: 29.8 vs. 208.6, P < 0.05). Kaplan-Meier
survival curve showed that compared with the low-risk group, the survival time of high-risk group was significantly
shortened (Log-rank test: y > =25.1, P < 0.001). After adjusting for potential confounding factors including body mass,
temperature, heart rate, respiratory rate, mean arterial pressure, serum creatinine, pulse oximetry saturation, hemoglobin,
hematocrit, Na*, K*, platelet count, and SOFA score, multivariate regression analysis confirmed that NRBC = 1%
was an independent risk factor for 28-day mortality [Logistic regression: odds ratio (OR) = 1.464, 95% confidence
interval (95%CI) was 1.126-1.902, P = 0.004; Cox regression: hazard ratio (HR) = 1.268, 95%CI was 1.050-1.531,

P =0.013]. Conclusion NRBC = 1% on the first day of ICU admission is an independent risk factor for 28-day

mortality in septic patients and can serve as a practical indicator for early prognostic assessment.
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R C, M(Q,, Q;)) 37.2(36.9,37.7) 37.2(36.9,37.6) 37.2(36.9,37.7) —0.479 0.632
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<80kg 643 300 1994  1431~2779  <0.001 1661  1.288~2.141  <0.001
>80 kg 611 264 1517 1.166~1.972 0.002 1.649  1.114~2.464 0.014

SOFA 143 0.682 0.166
<44y 736 271 1216  0.632~2.337 0.558 1250  0.694~2.252 0.458
>4 4 555 305 1662 1229~2127  <0.001 1554 1.285~1.879  <0.001
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